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Organizational  coordination  and  control  must  be  viewed  in  the  context  of 
existing  technology,  prevailing  social  values,  and  degree  of  environmental 
hazard.  The  modem  navy  is  a technologically  advanced  segment  of  the 
national  society  and  also  is  a self-contained  institution  with  a unique  history 
and  traditioiu.  Meaningful  analysis  of  naval  organizatioiu  requires  an 
appreciation  of  the  sodocultural  and  political  context  in  which  the  modem 
tuval  establishment  rotates.  The  problems  of  coordination  and  control 
aboard  navy  ships  offer  a fertile  field  for  research  on  marugerial  practices  and 
group  performance.  Because  the  ship  is  a closed  and  isolated  ecological  system 
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whOe  at  aea,  orsanixational  and  enviionmental  oontrainU  and  leader  behavion 
have  an  impact  on  aD  atpecu  of  the  saOor*s  day-to^ay  life  experience. 

Ibe  study  to  be  described  is  part  of  a laixer  researdi  program  oonoemed 
with  tf>e  development  of  a x>cial  qrstem,  or  mtegrating,  model  which 
encompasses  a wide  range  of  environmental,  organizational,  and  individual 
diBiacteristics  and  provides  a framework  for  analyzing  relationships  between 
the  individual  and  his  organizational  environment  and  also  for  evaluating  the 
effectiveness  of  individuals,  oiganizational  subsystems,  and  the  oiganization  as 
a v^ole  in  achieving  orgariizational  objectives.  The  term  integrating  model 
refers  to  an  attempt  to  represent  both  the  characteristics  of  persoru  and  the 
properties  of  organizational  settings  as  well  as  their  interactions. 

The  model  represents  organizatioiu  at  several  levels:  externa]  environment, 
total  organization  (ship),  major  subsystems  (departments  and  divisions),  work 
groups,  and  individuals.  In  a recent  paper  James.  Jones,  Bruni,  Homick.  and 
Sells  (1974)  have  explicated  the  model  in  detail  and  reported  a series  of 
empirical  analyses  designed  to  examine  relatkmdiips  among  its  major 
components.  Some  of  these  relationships  ate  exemplified  in  Figure  1,  where 
each  organizational  level  (total  organization,  subsystem,  work  group)  has  its 
own  context,  structure,  process,  physical  envirorunent,  and  climate  com- 
ponents and  is  embedded  within  the  next  larger  subsystem  or  level. 
Interconnecting  arrows  represent  interrelated  events  and  interactions  of  the 
type  proposed  by  integrating  models.  In  the  present  study,  relationships 
between  selected  components  of  the  social  systems  model  and  subsystem 
performance  and  safety  are  examined,  and  the  pos^le  relationships  of 
coordination  and  control  processes  to  these  components  are  explored.  Aboard 
Navy  diips,  it  wQl  be  -shown  that  the  division  is  the  most  important 
organizational  level  for  assessing  the  influences  of  organizational  climate  and 
physical  environment  and  examining  problems  of  coordination  and  control. 
Primary  attention  is  given  to  the  variable  domains  of  organizational  dimate 
and  i^ysical  environment  because  these  dofnains  have  important  influences  on 
performance  and  health  (safety)  (James,  Jones,  Bruni,  Hornick,  & SeDs.  1974; 
Pugh,  Erickson.  & Jones,  1976). 

Problems  of  coordination  and  control  are  central  concerns  in  the  operation 
of  any  organization.  Coordination  is  defined  here  as  the  division  of  labor  and 
the  structuring  of  work  activities.  Control  system  refers  to  procedures  for 
monitoring,  evaluating,  and  changing  job  behaviors  to  conform  to  management 
objectives.  Thus,  coordination  and  control  are  viewed  as  management  initiated 
processes  to  regulate  work  behavior.  Organizational  control  systems  are 
1 primarily  designed  to  achieve  and  maintain  satisfactory  levek  of  performance; 

coordination  and  control  efforts  also  truy  have  important  secondary  effects  cm 
worker  satisfaction  and  retention.  Finally,  coordination  and  control  processes 
have  significant  implicatioru  for  workers’  health  and  safety. 
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Table  1.  Cliinate  Components  and  Defining  Variables  with  Hisbest  Loadias^ 


1. 

Conflict  and  ambiguity 

Subsystem  conflict:  degree  to  which  subsystem  goals,  policies. 

and  actioiu  conflict. 

Ambiguity  of  structure:  d^ree  to  which  role  definition,  lines 
of  authority,  responsibility,  and  communication  channels 

jU 

are  undefined  or  unclear. 

Interdepartmental  cooperation:  degree  of  cooperative  action. 

M 

communication,  and  mutual  help  among  departments. 
Communication— down:  d^ree  to  which  information  is  com- 
municated to  subordinates  on  matters  affecting  f heir  work. 

-Jil 

status,  and  well-being. 

-JiS 

11. 

Job  challenge,  importance  and  variety 

Job  challenge:  degree  to  which  individuals  receive  opportuni- 

ties  to  make  full  use  of  their  abilities,  skills,  and  knowledge. 

ns 

Job  importance:  degree  of  importance  of  job  to  organizatioiL 
Job  variety:  range  of  types  of  tasks,  equipment,  and  behaviors 

M 

involved  in  jobs. 

Job  isolation:  d^ee  to  which  job  restricts  opportunities  to 

.67 

interact  with  other  persons. 

-S4 

111. 

Leader  facilitation  and  support 

Work  facilitation:  degree  to  which  leaders  provide  resources, 
guidance,  problem  solutions,  and  aid  subordinates  in 

.80 

achieving  planned  goals. 

interaction  facilitation;  degree  to  which  leaders  encourage 

. development  of  dose,  cohesive  work  groups. 

Leader  support:  degree  to  which  leaders  are  aware  of  and  are 
responsive  to  needs  of  subordinates  and  show  oonsidera- 

.77 

tion  for  their  feelings  of  personal  worth. 

Goal  emphasis;  degree  to  which  leaders  stimulate  subordinates' 

.7: 

involvement  in  meeting  organuational  goals. 

.72 

IV. 

Workgroup  cooperation,  friendlinert  and  warmth 

Cooperation:  existence  of  an  atmosphere  of  cooperation  to 
carry  out  difficult  tadcs;  evidence  of  mutuaUty  of  goak 

and  sharing  of  reward  for  success. 

Reputation  for  effect iverress:  d^nee  to  which  work  group 
enjoys  a record  of  effective  performance  and  is  expected 

.75 

to  perform  weD  by  peers  as  well  as  supervisors. 

Friendliness  and  warmth:  d^ree  to  which  warm,  friendly 

.72 

relations,  trust  and  mutual  liking  prevaiL 

Esprit:  degree  to  which  members  show  pride  in  their  group. 

.64 

their  fellow  members,  and  their  record  as  a group- 

3«» 

•The  four  cxrmposites  with  highesl  loadings  are  described  for  each  eon»- 
ponent;  only  three  composites  had  loadings  of  .40  or  greater  for  the  Job 
■ Standards  component. 
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Tabk  1.  (oont’d) 

V.  ^ofessional  end  orpinbational  esprit 

Frofessioiial  esprit:  degree  to  which  individiuls  believe  that 
their  profession  has  a^pod  image  to  outsiders  and  pro> 
vides  opportunities  for  growth  and  advancement.  .79 

Qiganizatioiul  esprit:  degree  to  which  individuals  believe 
that  the  organization  perfomu  an  important  function 
and  offers  them  opportunities  for  growth  and  reward.  .66 

Openness  of  expression:  degree  to  which  organizational  at- 
mosphere fosters  expression  of  ideas,  dissent,  criticism, 
opinions,  suggestions,  and  other  information  upward.  .64 

Confidence  and  trust— up:  degree  of  confidence  and  trust 

of  members  in  their  superiors.  .61 

VL  Job  etandardt 

Job  standards:  degree  to  which  exacting  standards  of  quality 

and  accuracy  are  required  in  job  performance.  .54 

Job  pressure:  adequacy  of  time,  infomution,  and  resources 
to  complete  assigiunents  and  degree  of  threat  implied  for 
substandard  performance.  .40 

Confidence  and  trust— down:  degree  of  confidence  and  trust 

of  superiors  in  their  subordinates.  —.40 


METHOD 

The  study  to  be  described  sampled  20  UJ5.  Navy  ships  operating  in  the 
Atlantic  and  Pacifle  Oceans  during  the  latter  half  of  1973.  Eighteen  of  the  20 
ships  were  destroyer-types:  4 destroyers  or  DDs  (crew  size  about  225);  6 
destroyer  escorts  ot  DEs  (crew  size  about  250);  5 guided  missOe  destroyers  or 
DDGs  (crew  rize  about  280);  and  3 missDe  frigates  or  DLGs  (crew  size  about 
360).  The  remaining  two  ships  were  attack  aircraft  carriers  which  represented 
major  differences  in  size,  mission,  and  oiganizatiorul  structure.  The  soda! 
system  of  primary  interest  was  the  crew  of  a smaD  destroyer-type  naval  ship 
(crew  size  225  to  360  men)  and  its  principal  subsystenu,  namely,  departments 
and  diviskutt. 

Each  destroyer-type  ship  had  at  least  four  departments:  Weapons,  Supply, 
Engineering,  and  Operations.  In  addition,  frigates  (DLGs)  had  Communicatioiu 
Departments  and  approxinutely  one-third  of  the  ships  had  separate  Navigation 
Departments.  The  four  tmjor  departments  generally  were  made  up  of  divisioru 
as  follows:  (a)  Weapons  Department— Deck,  Ordnance  (Guru),  Fire  Control, 
and  Anti-Submarine  Warfare  divisiotu  for  all  ships  and  Missile  divisioru  for  the 
DDGs  and  DLGs;  (b)  Supply  Department— one  Supply  division;  (c) 
Engineeting  Department— Boflers,  Machinery,  Repair,  Electrical,  and  Auxiliary 
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divisioiu;  and  (d)  Opentiont  Department— Navigation,  Communictitaiit, . 
Byftrnni”,  and  Intdligence  divitiont.  The  numben  of  poadble  aubsytunn 
available  for  study  were  105  departments  and  281  divisions. 

The  primary  lest  instrument  used  in  the  study  was  a 4(XMtcfn 
questiormaire,  the  Habitability  and  Shipboard  Oimate  Questionnaire,  wfakh 
contained  biographical  and  service  history  data.  145  items  pertainiiig  lo 
organizational  and  job  characteristics,  and  a set  of  environmental  duncnsiottt 
4iiTrTihit^  work  arid  living  conditions.  Crew  members  rated  their  working 
areas,  mesang  (eating)  areas,  berthing  (sleeping)  areas,  heads  (sanitary 
facilities),  and  the  entire  diip  on  11  environmental  dimensions:  temperature, 
ventilation,  deardiness,  odor,  size,  number  of  people,  lighting,  color,  privagr. 
noise,  and  safely.  This  questiormaire  was  administered  to  drips’  crews  near  the 
beginnipg  of  7>  to  8month  overseas  deployments. 

Orgarnzational  dimate  measures  were  constructed  by  groupitig  the  145 
questionnaire  items  into  35  composites  reflecting  salient  job.  leadersfa^, 
division,  work  group,  and  total  orgaruzation  variables,  and  subjecting  these 
composites  to  prindpal  components  analysis  in  a sample  of  4^15  Navy 
enlisted  men.  The  analysis  yielded  six  hi^er  order  climate  components,  adrkh 
are  described  in  Table  1.  The  derivation  of  these  components  is  described  in 
detail  in  James  et  al.  (1974)  and,  in  addition,  the  relationships  among  division 
context,  structure,  dimate,  and  other  oganizational  variables  are  presented. 

Eight  dimensions  of  division  performance,  derived  from  24  descriptive 
statements  designed  to  be  applicable  to  dl  divisions,  were  evaluated  by  each 
department  head  for  the  divisions  in  his  department.  The  24  items  were 
presented  to  raters  in  a “mixed-standard”  formal  (Arvey  & Hoyle,  1974); 
these  Henu  defined  the  following  dimensions:  (a)  quality  of  work;  (b) 
completion  of  plarmed  maintenance  schedule;  (c)  readiness  to  fulfill 
conunitmenu;  (d)  performance  under  pressure;,  (e)  effidenty;  (0  cooperation 
with  other  divitions;  (g)  leadership;  and  (h)  safety.  The  safety  rating  was 
dropped  from  the  ju'esent  analysis  because  it  did  not  pertain  directly  to 
performance  and  did  not  correlate  substantially  with  other  criteria. 

Additional  division  performance  criteria  were  ratings  by  division  heads 
concerning:  (a)  the  use  of  drugs  and  rdcohol  (“nonexistent”  to  “frequent”), 
and  (b)  the  frequency  of  requests  for  transfer  out  of  the  divinon. 

mness  and  aeddent  data  were  collected  on  all  ships  by  recording  indnidual 
dispensary  visits  throughout  the  overseas  deployments.  Records  of  disciplmziy 
offenses  were  obtained  for  seven  of  the  Pacific  ships  and  provided  a basis  for 
an  analysis  of  the  correlates  of  disdplinary  rates. 

RESULTS 

Phyaad  Environment.  Crew  members’  perceptions  of  the  physical 
diaracteristics  of  their  work  environments  are  shown  in  Figures  2 and  3.  Mean 
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latingi  on  five  enviionmentil  icalet  were  derived  by  departments  and  by 
£visons  within  department.  The  highly  correlated  temperature  and  ventflation 
dimensiont  were  combined  into  one  acale,  as  were  cleanliness  and  odor  and 
size  and  number  of  people  (crowding).  Noise  and  safety  were  treated  as 
separate  dimensions;  lighting,  color,  and  privacy  were  omitted  from  thh 
analysis. 

In  Figure  2,  mean  standardized  values  for  each  scale  were  plotted  to 
provide  woric  area  profiles  for  four  departments— Navigation,  Commimications, 
Weqxms,  and  Engineering.  Values  above  the  mid-line  represent  favorable 
enviroiunental  conditions,  and  values  below  the  mid-line  represent  unfavorable 
conditions,  h Figure  3,  mean  values  for  divisions  within  two  departments— 
Weapons  and  Enj^eering— are  shown  for  each  envirorunental  dimension 
separately. 

When  environmental  ratings  were  aggregated  at  the  department  level,  large 
fifletences  in  perceived  working  conditions  were  apparent  (Fig.  2).  Navigation, 
Communications,  and  Weapons  persoimel,  although  dilTeting  somewhat  on  all 
enviromnentd  dimensions,  generally  reported  their  working  oonditioiu  as 
relatively  favorable,  while  Enginecting  Department  persoimel  erqxrienced  very 
unfavorable  envirorunental  conditions. 

In  lugure  3,  working  conditions  were  compared  among  divisioiu  within  two 
departments— Weapons  and  Engineeiing— and  it  can  be  seen  that  divisioiu 
within  departments  varied  markedly  in  environmental  oonditioiu.  The  most 
striking  example  was  diat  the  Bofleis  and  Machinery  divisioiu  of  the 
Engineeiing  Department  differed  considerably  from  the  Repair  and  Electrical 
divisiotu  of  the  same  department  on  almost  dl  dimensioiu.  Boilers  and 
Madrinery  work  areas  were  reported  to  be  extremely  hot,  dirty,  noisy,  and 
uiuafe  compared  to  other  divisioiu. 

These  lesults  dearly  demonstrated  two  important  points  that  have 
relevance  not  only  for  performance  and  safety  but  also  for  problems  of 
coordination  and  control:  (a)  Physical  work  environments  vary  markedly 
among  major  ship  subsystems  (departments  and  divisions),  and  (b)  much  of 
this  variance  can  only  be  accounted  for  at  the  division  leveL 

Orgamzatioml  CUmate.  Not  only  do  divisioiu  aboard  ship  vary  considerably 
in  work  environment  characteristics,  but  division  types  also  vary  widely  in 
structure,  sufiing,  equipment,  technology,  and  functions  or  tasks.  A multiple 
discriminant  analysis  was  conducted  to  dassify  average  profiles  of  climate 
scores  for  223  divisions  into  a meaningful  typology  of  division  climate.  Twelve 
functional  types  were  enumerated,  and  this  number  was  reduced  to  seven  by 
means  of  a hierarchical  grouping  procedure  (Jones  & James,  1976). 

Climate  profiles  for  the  seven  divisioa  types  are  shown  in  Table  2 in  terms 
of  deviations  of  more  than  one-half  standard  deviation  from  the  grand  mean 
for  each  of  the  six  climate  components.  Thus,  salient  climate  characteristics  of 


*high  scores  represent  favorable  habitability 

Fig.  2.  Differences  in  perceived  work  environments  by  departmcBt. 
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cadi  dWidoa  type  are  indicated.  For  example,  the  Navigation,  Anti-Suboarine  | 
Warfare,  and  Gum  duster  of  divisions  are  above  average  in  ooopet^ive, 
friend^,  and  warm  work  group  Rlatiom.  Dedc  divisions,  on  the  other  hand, 
report  a very  low  levd  of  work  group  cooperation,  friendliness,  and  wamA,  a 
very  low  levd  of  job  challei^,  importance,  and  variety,  and  a low  lead  of  | 
leader  bdlitation  ^ support.  I 

Orptnizational  Corrdata  of  Division  Perfonnance.  Analysis  of  the  ! 
organizationa]  variables  that  predict  division  performance  mijht  yield  ocful 
dues  as  to  coordination  and  control  practices  that  are  consistent  with  ^ 
effective  performance.  Correlations  between  selected  organizationa]  varidiies 
and  division  performance  ratings  are  shown  in  Table  3.  Variables  considered  to  . 
have  posable  relevance  for  coordination  and  control  activities  were  indnded.  ! 

Condatiom  generdly  were  low  to  moderate,  but  the  overall  patten  of 
relatkmdiips  was  sitggestive.  Quality  of  personnd  resources,  as  indicated  by 
average  years  of  education,  average  intdlectual  aptitude  score,  amount  of 
advanced  training,  and  dhdson  ofScen*  ratings  of  personnd  quality,  appeared 
to  have  a powerful  effect  on  division  performance.  Among  the  cfinale 
dimensions.  Workgroup  Cooperation,  Friendliness,  and  Warmth  had  qiedd 
importance  for  predicting  division  effectiveness  in  that  ah  correlations  with 
the  criterion  measures  were  highly  significant.  Condition  of  work  equipment 
was  significantly  conelated  with  six  of  the  criteria,  but  generaDy  this  vaiidtle 
was  less  important  than  quality  of  personnel  resources  or  work  group 
relations. 

Division  structure  variables  appeared  to  have  minor  influence  on 
performance,  but  the  trends  were  interesting  from  the  perspective  that 
increasing  division  size  and  complexity  might  make  coordination  and  conool 
more  difficult.  Size  of  division,  specialization  (diversity  of  job  types),  and 
number  of  job  levek  aO  tended  to  oorrdate  negatively  with  performance, 

! dthough  few  of  the  correlations  adiieved  significance  for  all  divisions  taken 
together.  A small  span  of  control,  that  is,  dose  supervision,  was  assodaied 
with  low  frequency  of  transfer  requests  and  drug  ai^d  alcohol  use. 

Corrdations  between  Orptnizational  Variables  and  Divmon  Effectiveness  by  j 
Division  Type.  It  is  dear  that  large  differences  exist  among  divisiom  in  , 
physical  characteristics  of  work  environments  and  in  organizationa]  climau. 

This  raises  the  question  of  whether  pattenu  of  organizational  predictOKii- 
terion  relationdiips  are  nmilar  in  different  types  of  divisions  or  whether  tboe 
are  important  differences  in  the  organizationa]  variables  that  predict 
performance  by  division  type.  If  the  latter  were  the  case,  it  would  suggest  that  ! 
coordination  and  control  processes  also  might  vary  in  type  and  effectiveiKss. 

In  order  to  test  this  proposition,  two  dusters  of  divisions  were  formed, 
representing  a relatively  high  tedinical  levd  and  a low  to  intermediate  | 

technical  levd.  Hie  dusters  induded:  (a)  High  TbcAiricB/— Navigation,  Guos,  ] 


Decirnali  are  omitted. 

'High  Technical  dirUioni  (n  ■ 44)-Guns,  Fire  Control,  Misiilea,  Anti>Submarine  Warfare,  and  Navigation. 
'Low  Technical  divisloni  (n  - SS)-Deck,  Supply;  Boilers,  and  Machinery. 
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and  Anll-Subinaiine  Waifue  ^ ^ Table  2)  and  MiuDet  and  Bit  CoaUoI 
(1>pe  10;  and  (b)  Low  Tecfcninf-BoDen  and  Machineiy  (I^pe  IV  in  TaUe 
3),  Deik  (lype  'V).  and  Supply  fiype  VII)-  CombiniRg  divinoitt  from  the 
various  types  was  necessary  to  provide  suflidenlly  large  n's  to  conduct 
correlational  analytes  and  comparitont.  Results  are  shoam  in  Table  4. 

Division  size  correlated  positively  with  drug  and  alcohol  use  for  both  Ugh 
and  Low  dirisioiu. 

Specialization  (diversity  of  jobs)  had  a negative  impact  on  performance  in 
the  High  divisions,  but  no  effect  in  the  Low  diviskrnt.  This  result  suggertt  that 
division  complexity  had  an  adverse  effect  on  performance  in  the  Ifigh 
dhnskms. 

A span  of  control  (doter  supervision)  had  a beneficial  effect  on 

performance  for  Low  Technical  divitiont  but  not  for  divisions.  Ibis  is 
oonristent  with  the  proposition  that  less  technical,  more  routinized.  more 
ftanAmwAmJl  jobs  need  more  coordination  and  control  than  technical, 
nonioutinized,  nonstandaidized  jobs. 

Cooperative,  fiiendly  work  group  climate  was  positivdy  related  to 
effectiveness  for  both  divirion  types.  It  seems  plausible  that  warm  and  friendly 
peer  group  relations  would  universally  facibtate  coordination  and  control 
efforts. 

Time  in  the  Navy  was  positively  correlated  with  quality  of  performance 
and  negatively  correlated  with  drug  and  alcohol  use  for  low  divisions  mily. 
This  variable  had  no  effect  on  the  maintenance  criterion. 

Both  the  advanced  training  and  quality  of  personnel  variables  had 
substantial  correlations  with  performance  for  the  High  divisions;  correlations 
were  much  lower  for  the  Low  divisions. 

■ Thus,  in  High  divisions,  division  effectiveness  was  primarily  dependent  upon 
superior  technical  sldlli  and  abilities,  low  specialization  (Low  division 
complexity),  and  work  group  cooperativeness.  In  Low  divisions,  divirion 
effectiveness  depended  to  some  extent  upon  divirion  size,  small  span  of 
control  Navy  experience,  and  work  group  cooperativeness.  These  different 
pattenu  of  correlation  between  organizational  variables  and  division 
effectiveness  criteria  for  diverse  types  of  divisions  suggest  that  coordination 
and  control  problems  and  practices  also  may  vary  in  such  a manner  as  to  be 
consistent  with  divirion  structure,  dimatc,  smd  personnel  resources. 

Manpower  UtUiiation  and  Division  Performance  and  Safety.  A recent  study 
of  the  relationships  of  division  manning  levels  of  divirion  performance  and 
injury  rates  (Dean,  Harvey,  Pugh,  & Gunderson,  1976)  provides  a more  direct 
example  of  the  influence  of  coordination  and  control  practices  cm 
organizational  effectiveness.  The  Manpower  Utilization  scale  was  designed  to 
measure  the  efficiency  of  persoimel  utilization  within  divisions.  The  scale  was 
composed  of  four  questionnaiie  items  reflecting:  '(a)  division  members 
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Table  5.  Cbrrelatioiuof  Manning  Level  anil  Perceived  Manpower  Utiliza- 
tion with  Dhizion  Performance  and  Iqiury  Rati^ 


Drvisioii  performance  criteria; 

Percent 

Manning^ 

Manpower 

UtiUzation' 

Quality 

09 

19* 

Mainteiunce 

-07 

24»* 

Readiness 

06 

II 

Pressure 

06 

09 

Efficiency 

03 

18* 

Cooperation 

11 

13 

Leadership 

14 

00 

Injury  Rate 

-04 

-31  •• 

•p<JOS. 

•V<-Ol. 

n-123. 

'Decimal  points  have  been  omitted. 

bjiie  Percent  Manning  is  the  authorized  number  of  division  personnel 
divided  by  the  actual  number. 

*The  Manpower  Utilization  scale  is  the  sum  of  the  responses  to  four 
questionnaire  items. 

perceptions  of  work  activity  coordination;  (b)  dmsion  members'  feelings  that 
they  did  a nd»le  piece  of  work  as  opposed  to  doing  part  of  a job  which  was 
rinished  by  someone  else;  (c)  division  members’  feelings  that  they  were  helped 
by  dieir  co-workers;  and  (d)  division  members*  perceptions  of  their  worldoads. 

In  Table  5 It  can  be  seen  that  the  Manpower  Utflization  scale  was  a 
predictor  of  division  performance  and  injury  rate  while  the  objective  measure 
of  manning  levd  (the  ratio  of  authorized  to  actual  personnel)  was  not. 
Manning  level  did  not  correlate  with  any  of  the  performance  criteria  or  with 
irguiy  nte  wMe  the  Manpower  Utilization  scale  correlated  significantly  with 
four  of  the  criterion  measures.  Thus,  merdy  having  sufficient  manpower  was 
x«t  an  important  determinant  of  division  performance  or  accident  rate,  but 
how  personnel  were  utilized  or  coordinated  in  their  work  activities  was  related 
to  division  effectiveness  and  safety. 

infury  Rata  by  Division.  Differences  among  divisions  in  perceptions  of 
work  area  safety  aiul  in  injury  rates  are  shown  in  Figure  4.  Boilers  and 
Machinery  division  persoimel  perceive  their  work  environmentt  as  unsafe  and 
experience  rdativdy  hig^  injury  rates.  This  relationship  suggesu  that  injuries 
are  primarily  the  result  of  hazardous  enviroiunental  oonditioru  in  these 
divinons.  Deck  division  personnel  do  not  perceive  their  work  envirorunents  at 
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paiticiiliriy  imufe  but  nevertbelest  famir  the  higheit  Injuiy  rate  of  aay 
diviaoiL  The  dimate  profDe  for  Dedc  divinons  (tee  Table  2)  indkatet  a aety 
unfavonble  work  dunate-refy  low  job  chaUengB,  very  low  work  group 
cooperation,  and  low  leader  auppoit— Addcfa  luggests  severe  diflicultiei  in 
coordination  md  oontrtd.  In  any  cate,  the  relatively  high  injuiy  rates  for 
Boilen,  Machinery,  and  Dedc  diritiooM  afltna  the  need  for  more  effective 
control  efforts  in  these  divisions  to  prevent  accidents. 

D1SCUSS1CN4 

The  naval  organization  as  a whole  has  a prescribed  formal  structure  and  a 
universal  system  of  legulatioru  and  reward-punishment  procedures  designed  to 
control  the  behavku  of  iU  members.  At  the  ship  subsystem  level, 
organizational  units  (divisions)  vary  markedly  in  personnd  resources,  physical 
envirorunents,  division  structures,  and  work  climates.  Coordination  and  control 
problems  and  effective  management  pracHoes  would  be  expected  to  vary  in 
accordance  with  the  characteristics  of  these  heterogeneous  diviaon  tsrpes. 

Organizational  variaUes  that  correlated  with  division  performance  appeared 
to  have  imidications  with  respect  to  degree  and  types  of  coordirution  and 
control  problems.  Smaller  division  size  with  less  complexity  (!««  specialization 
and  fewer  hierarchical  levels)  would  be  expected  to  result  in  less  difiicult 
coordination  and  control  problems  (Lawler,  1976);  hijh  quality  of  personnel 
in  terms  of  intellectual  aptitudes,  education,  advanced  training,  and  job 
experience  should  make  coordination  and  control  easier;  a work  group  climate 
of  cooperation,  friendliness,  and  warmth  should  faohtate  coordination  and 
control  efforts,  and  divinons  with  hi^  levels  of  job  challenge  and  leader 
support  and  a low  degree  of  role  ambiguity  and  conflict  should  be  expected 
to  have  minimal  coordination  and  control  problems. 

In  the  present  study,  Boflers.  Machinery,  and  Deck  divinons  not  only  had 
hazardous  work  environments  but  unfavorable  work  climates  as  well. 
Gxirdiiution  and  control  under  these  conditioiu  would  ^ipear  to  be 
particularly  difficult.  It  is  noteworthy  that  not  only  are  injury  rates  highest  in 
these  divisions,  but  on  a subsample  of  seven  ships  with  disciplinary  data 
general  illness  rates,  job  dissatisfaction,  and  disciplinary  rates  also  were  found 
to  be  exceptionally  high  for  these  divisions.  A greater  degree  of  management 
control  obviously  is  needed  in  hostile  or  hazardous  work  environments  to 
protect  workers*  health  and  safety,  but  can  stricter  r^ulation  artth  additional 
deprivations  and  frustratioiu  be  imposed  without  advendy  affecting 
orxiperation  and  motivation? 

The  objective  of  a combat  ship  is  to  be  in  a state  of  operational  readiness 
at  aD  times  to  meet  arqr  emergency.  This  need  for  a rapid  and  relidile 
response  capability  places  many  constraints  on  organizational  operations,  and 
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coordinitioD  and  oontiol  tytlenu  inust  be  designed  to  fit  this  piimaiy  an. 
Acoordiqgly,  control  aystems  for  the  ship  as  a whole  are  authorltariaa  or 
autocratic  in  diaracter,  particularly  under  tmagsoty  conditions.  However,  at 
the  division  kvd.  where  heterogeneity  of  tasks,  pertonnel,  and  environmcals  is 
file  side,  different  leadership  styles  and  control  techniques  may  prove  effective 
within  a general  fiamework  cd*  traditiansl  authority.  For  example,  in  aanO 
divisions  with  advanced  technology  and  highly  trained  personnel,  divmoD 
members  reported  coruiderable  autonomy  or  self-control  in  carrying  out  their 
jobs.  At  the  same  time,  these  personnd  are  subject  to  certain  fii^Hvide 
controls  and  to  the ' same  Naio^-wide  controls  with  respect  to  standards  of 
conduct,  promotion  opportunities,  etc.,  as  are  other  sailors.  Thus,  it  seems 
useful  to  view  coordination  and  control  within  the  context  of  a social  sytuaa 
modd  in  which  relationships  among  context,  structure,  process,  physica] 
environment,  and  dimate  components  can  be  analyzed  at  eadi  level  separatdy 
and  integrated  over  several  organizational  levds.  Such  efforts  are  in  progress  at 
the  Naval  Health  Research  Center,  San  Di^. 
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